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HONEYCOMB FILTER AND METHOD FOR MANUFACTURING THE SAME 

PROBLEM TO BE SOLVED: To provide a honeycomb filter excellent in regeneration 
efficiency not generating chipping or the like and excellent in durability in regeneration 
treatment for removing accumulated particulates. 

SOLUTION: A plurality of square pillar-shaped porous ceramic members, wherein a large 
number of through-holes are parallelly provided through partition walls in the longitudinal 
direction of the ceramic member, are bundled through an adhesive layer to obtain the 
honeycomb filter constituted so that the partition walls separating the through-holes 
function as particle collecting filters. The flatness of the end surface of the honeycomb 
filter is not more than 2 mm. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Two or more porosity ceramic members of square pillar shape which many breakthroughs separated a 
septum and was installed in a longitudinal direction side by side band together via an adhesives layer, A 
honeycomb filter, wherein it is the honeycomb filter constituted so that a septum which separates said 
breakthrough might function as a particulate collection filter and flatness of the end face of said honeycomb 
filter is 2 mm or less. 

[Claim 2]A manufacturing method of a honeycomb filter constituted so that a septum which two or more 
porosity ceramic members of square pillar shape which many breakthroughs separated a septum and was 
installed in a longitudinal direction side by side band together via an adhesives layer, and separates said 
breakthrough might function as a particulate collection filter characterized by comprising the following. 
A ceramic layered product making process which applies adhesive paste to the side of said porosity ceramic 
member, repeats a process of laminating other porosity ceramic members on said adhesive paste, and finishes 
setting up a ceramic layered product. 

A ceramic block making process which produces a ceramic block by cutting said ceramic layered product at right 
angles to the longitudinal direction. 

A ceramic structure making process which produces ceramic structure by carrying out cutting removal of said a 
part of ceramic block in parallel with the longitudinal direction. 

A sealant stratification process of forming a sealant layer in a peripheral part of said ceramic structure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a honeycomb filter used as a filter from which the particulate in 
the exhaust gas discharged from an internal-combustion engine, etc. are removed, and a manufacturing method 
for the same. 
[0002] 

[Description of the Prior Art]It poses a problem these days that the particulate contained in the exhaust gas 
discharged from internal-combustion engines, such as vehicles, such as a car, a bus, and a track, and 
construction machinery, does damage to environment or a human body. The honeycomb filter which catches the 
particulate in exhaust gas and purifies exhaust gas by ** which passes porosity ceramics for this exhaust gas is 
proposed variously. 

[0003]Such a honeycomb filter usually like the honeycomb filter 10 shown in drawing 1 , Two or more porosity 
ceramic members 20 which consist of silicon carbide etc. band together via the adhesives layer 12, and 
constitute the ceramic structure 11, and the sealant layer 13 is formed in the circumference of this ceramic 
structure 11. As this porosity ceramic member 20 was shown in drawing 2 , many breakthroughs 21 are installed 
in a longitudinal direction side by side, and the septum 23 which separates breakthrough 21 comrades functions 
as a filter. • — ■ • 

[0004]Namely, the breakthrough 21 formed in the porosity ceramic member 20, As shown in drawing 2 (b), the 
exhaust gas with which either of the ends of the entrance side of exhaust gas or an outlet side flowed into 
********** and the breakthrough 21 of 1 with the filler 22 flows out of other breakthroughs 21, after passing 
the septum 23 which certainly separates the breakthrough 21. 

[0005]In an exhaust gas purifying facility, the honeycomb filter 10 of such composition is installed in the flueway 
of an internal-combustion engine, when the particulate in the exhaust gas discharged from the internal- 
combustion engine passes this honeycomb filter 10, it is caught by the septum 23, and exhaust gas is purified. 
[0006]When manufacturing such a honeycomb filter 10 conventionally, First, by preparing the mixed composition 
containing a solvent, a binder, etc. other than a ceramic particle which are raw materials, and performing 
extrusion molding etc. using this mixed composition, many breakthroughs produce the pillar-shaped Plastic solid 
which separated the septum and was installed in the longitudinal direction side by side, and cut this Plastic solid 
to predetermined length. 

[0007]Next, the ceramic compact of uniform length is produced by drying the acquired Plastic solid and 
dispersing moisture by performing the cutting process which it has fixed intensity, and handling considers it as 
the dried body of an easy Plastic solid, then cuts the both ends of this dried body by a cutter etc. 
[0008]And the end of this ceramic compact is obturated in the shape of a checker by the obturation agent which 
uses the above-mentioned ceramic particle as the main ingredients. 

Then, the porosity ceramic member 20 is manufactured by performing each processing of degreasing and 
calcination (refer to drawing 2) . 

[0009]Next, as a protective film is stuck on the both-ends side of this porosity ceramic member 20 and it is 
shown in drawing 3 . By laminating two or more porosity ceramic members 20 via the adhesive paste used as the 
adhesives layer 12, it finishes setting up a ceramic layered product, and after desiccation, it cuts to specified 
shape and the ceramic structure 1 1 is produced. And the sealant paste was applied to the peripheral part of this 
ceramic structure 11, the sealant layer 13 was formed, and the honeycomb filter 10 was manufactured by 
exfoliating the above-mentioned protective film (refer to drawing 1 ). 
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[0010] However, the honeycomb filter manufactured when the honeycomb filter was manufactured by such a 
method, It originates in the contraction error of the porosity ceramic member in a baking process, the position 
shift at the time of finishing setting up a ceramic layered product, etc., The portion of which the porosity ceramic 
member jumped out, the hollow portion, and (unevenness) were formed in the end face of a honeycomb filter, 
and it might become a big thing with the flatness of greater than 2 mm of the end face of a honeycomb filter. 
[0011]With the flatness of the end face of a honeycomb filter. That say the size of the deviation from the typical 
flat surface in the end face of a honeycomb filter, and flatness exceeds 2 mm means that the distance of the 
portion which jumped out of the average position of the end face of a honeycomb filter most, and the distance of 
the most hollow portion exceed 2 mm. 

[0012]Thus, in the conveyance middle class until the flatness of the end face of a honeycomb filter installs that 
unevenness over 2 mm is big in piping for the exhaust gas of an after [ honeycomb filter manufacture (for 
example, a car) ], When it was easy to generate breakage into a convex portion and breakage occurred into the 
portion in which the filler layer is formed, there was a problem that the function as a filter was spoiled. 
[0013]The honeycomb filter usually needs to regenerate by combustion removing with a heater etc., high voltage 
rinsing, etc., if particulate alimentation increases with use and a pressure loss becomes large. However, if the 
end face of a honeycomb filter has unevenness in the case of the regeneration using a heater, since it is very 
near between a heater and a honeycomb filter, a big difference will occur in distance with a heater in the 
projected portion and the hollow portion, and end face temperature will become uneven. Therefore, there was a 
problem of reproductive grades differing and particulates, such as soot, remaining, or the heat stress resulting 
from an uneven end face temperature having arisen, and being easy to generate a crack etc. by the place of a 
honeycomb filter. 

[00 14] Also in the regeneration of a honeycomb filter which makes a particulate discharge from a filter using high 
voltage rinsing etc., since water pressure was not able to be uniformly applied to the end face of a honeycomb 
filter, the pressure concentrated on the projection part and there was a problem that a chip and breakage might 
arise. 

[0015]When adhesive paste, on the other hand, overflows the end face of a ceramic layered product when 
producing a ceramic layered product, or applying a sealant paste to the circumference of a ceramic block and a 
sealant paste adheres to the end face, In order to prevent the breakthrough of a porosity ceramic member from 
being closed, before producing a ceramic layered product, it needed to stick one protective film on the end face 
of a porosity ceramic member at a time beforehand, and the problem of taking time and effort was. 
[0016]Since it will become difficult to remove a protective film later if adhesive paste overflows the end face of 
a ceramic layered product even if it is a case where the porosity ceramic member by which the protective film 
was stuck on the end face is used, The quantity of the adhesive paste applied to the side of a porosity ceramic 
member is adjusted. However, the portion (adhesive paste agenesis part) by which the adhesive paste layer is 
not formed near the end face of a porosity ceramic member arises in this case, and there is a possibility of the 
adhesive strength of porosity ceramic members becoming weak, decomposing a ceramic layered product at a 
subsequent process, and damaging. 

[0017]Then, in order to fill up an adhesive paste agenesis part with adhesive paste, the filling-of-joint process 
could be performed, but when such a filling-of-joint process was performed, the manufacturing process number 
increased, and there was a problem of being inferior to productivity and a manufacturing cost. 
[0018] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is as follows. 

In the regeneration in conveyance, regeneration, etc. after having been made in order to solve these problems, 
and becoming a product, are hard to generate breakage, and using the heater, The honeycomb filter which a 
particulate does not remain or a crack etc. do not generate, and a manufacturing process can be simplified. 
Provide the manufacturing method of the honeycomb filter which is excellent also in the adhesive property of 
each porosity ceramic member which constitutes a honeycomb filter. 

[0019] 

[Means for Solving the Problem]Two or more porosity ceramic members of square pillar shape by which many 
breakthroughs separated a septum and a honeycomb filter of this invention was installed in a longitudinal 
direction side by side band together via an adhesives layer, It is the honeycomb filter constituted so that a 
septum which separates the above-mentioned breakthrough might function as a particulate collection filter, and 
is characterized by flatness of the end face of the above-mentioned honeycomb filter being 2 mm or less. 
[0020]This invention a manufacturing method of a honeycomb filter of this invention, Two or more porosity 
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ceramic members of square pillar shape which many breakthroughs separated a septum and was installed in a 
longitudinal direction side by side band together via an adhesives layer, and a manufacturing method of a 
honeycomb filter constituted so that a septum which separates the above-mentioned breakthrough might 
function as a particulate collection filter is characterized by comprising the following: 

A ceramic layered product making process which applies adhesive paste to the side of the above-mentioned 
porosity ceramic member, repeats a process of laminating other porosity ceramic members on the above- 
mentioned adhesive paste, and finishes setting up a ceramic layered product. 

A ceramic block making process which produces a ceramic block by cutting the above-mentioned ceramic 
layered product at right angles to the longitudinal direction. 

A ceramic structure making process which produces ceramic structure by carrying out cutting removal of a part 
of above-mentioned ceramic block in parallel with the longitudinal direction. 

A sealant stratification process of forming a sealant layer in a peripheral part of the above-mentioned ceramic 
structure. 

[0021] 

[Embodiment of the Invention] Hereafter, a honeycomb filter of this invention and a manufacturing method for the 
same are explained based on a drawing. 

[0022]The honeycomb filter of introduction and this invention is explained. Two or more porosity ceramic 
members of the square pillar shape by which many breakthroughs separated the septum and the honeycomb 
filter of this invention was installed in the longitudinal direction side by side band together via an adhesives layer, 
It is the honeycomb filter constituted so that the septum which separates the above-mentioned breakthrough 
might function as a particulate collection filter, and is characterized by the flatness of the end face of the 
above-mentioned honeycomb filter being 2 mm or less. 

[0023]Here, the structure of the honeycomb filter of this invention is the same as that of the honeycomb filter 
10 which the flatness of the end face was 2 mm or less, and also was shown in drawing 1 , and abbreviation, 
therefore, the structure of the above-mentioned porosity ceramic member — the above — the porosity ceramic 
member 20 explained in the Prior art — abbreviated — since it is the same, detailed explanation about the 
structure is given here to omit. 

[0024] It means that the distance of the portion into which the flatness of the end face of a honeycomb filter 
jumped out of the average position of the end face of a honeycomb filter most in 2 mm or less, and the distance 
of the most hollow portion are 2 mm or less. 

[0025]When the above-mentioned flatness exceeds 2 mm, as mentioned above, in regeneration of the 
honeycomb filter using a heater, uneven regeneration may be performed or a crack etc. may occur. In the 
regeneration using high voltage rinsing etc., a chip may arise in a projection part. Although the smaller possible 
one of the above-mentioned flatness is desirable, it is also possible for flatness to be actually 1 mm or less in 
this invention. The concrete method for controlling the flatness of the end face of a honeycomb filter within 2 
mm in this way is explained in full detail in the manufacturing method of the honeycomb filter of this invention. 
[0026]Although the construction material in particular of the porosity ceramic member which constitutes the 
honeycomb filter of this invention is not limited but various ceramics are mentioned, in these, heat resistance is 
large, it excels in a mechanical property and large silicon carbide of thermal conductivity is preferred. 
[0027]As for the above-mentioned porosity ceramic member, it is desirable that it is what consists of a ceramic 
crystal whose mean particle diameter is 2-150 micrometers, and its 10-70 micrometers are more desirable. In 
order for the pore diameter of the stoma which exists that the mean particle diameter of the above-mentioned 
ceramic crystal is less than 2 micrometers in the inside of a porosity ceramic member to become small too much 
and to cause blinding immediately, functioning as a filter becomes difficult. On the other hand, when the mean 
particle diameter of the above-mentioned ceramic crystal exceeds 150 micrometers, there is a possibility that 
the pore diameter of the stoma which exists in the inside may become large too much, and the intensity of a 
porosity ceramic member may fall. It is not so easy to manufacture the porosity ceramic member which has an 
open pore of a predetermined rate and has the ceramic crystal that mean particle diameter exceeds 150 
micrometers itself. As for the average pore diameter of such a porosity ceramic member, it is desirable that it is 
1-40 micrometers. 

[0028]What is not limited especially as construction material which constitutes the above-mentioned adhesives 
layer, for example, consists of an inorganic binder, an organic binder, an inorganic fiber, and an inorganic particle 
can be mentioned. 

[0029]as the above-mentioned inorganic binder — silica — sol, alumina sol, etc. are mentioned. These may be 
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used independently and may use two or more sorts together, the inside of these — silica — sol is preferred. 
[0030]As the above-mentioned organic binder, a hydrophilic organic high polymer is desirable and especially 
polysaccharide is desirable, for example. Specifically, polyvinyl alcohol, methyl cellulose, ethyl cellulose, 
carboxymethyl cellulose, etc. are mentioned. In these, carboxymethyl cellulose is preferred. It is because the 
mobility at the time of setting up of a porosity ceramic member is secured and the outstanding adhesive 
property in an ordinary temperature field is shown. 

[0031 ]As the above-mentioned inorganic fiber, a silica alumina ceramic fiber, a mullite fiber, an alumina fiber, a 
silica fiber, etc. can be mentioned, for example. Such an inorganic fiber can raise the adhesive strength of an 
adhesives layer by becoming entangled with an inorganic binder, an organic binder, etc. 

[0032]As the above-mentioned inorganic particle, the inorganic particle of carbide and/or a nitride is desirable, 
for example, silicon carbide, silicon nitride, boron nitride, etc. are mentioned, for example. These carbide and 
nitrides have dramatically large thermal conductivity, and it contributes them to improvement in the thermal 
conductivity of an adhesives layer greatly. 

[0033]Although a little moisture, solvents, etc. other than an inorganic binder, an organic binder, an inorganic 
fiber, and an inorganic particle may be included in the adhesives layer, such moisture, a solvent, etc. usually 
almost disperse with heating after applying adhesive paste etc. 

[0034]As for the honeycomb filter of this invention, the sealant layer is formed in the peripheral part. Although 
the material in particular that constitutes the above-mentioned sealant layer is not limited, either, the thing 
containing a heat-resistant material of an inorganic fiber, an inorganic binder, etc. is preferred. The sealant layer 
may be constituted by the same material as the adhesives layer mentioned above. Although the shape in 
particular of the honeycomb filter of this invention is not limited but cylindrical shape or square pillar shape is 
also available, as shown in drawing 1 , the thing of cylindrical shape is usually used well. 

[0035]since the flatness of the end face of the honeycomb filter of this invention is 2 mm or less as above- 
mentioned — the end face of a honeycomb filter — abbreviated — the uniform flat surface is formed. Therefore, 
also in the time of conveyance until it installs in piping for the exhaust gas of an after [ honeycomb filter 
manufacture (for example, a car) ], etc., it is hard to generate breakage etc., and neither a chip nor breakage 
produces the honeycomb filter of this invention also in regeneration of the honeycomb filter using high voltage 
rinsing etc. 

[0036]In the case of the regeneration using a heater, since the end face is heated uniformly, uniform 
regeneration can be performed, the heat stress resulting from an uneven end face temperature arises, and a 
crack etc. do not generate it, either. 

[0037]Next, the manufacturing method of the honeycomb filter of this invention is explained. The manufacturing 
method of the honeycomb filter of this invention this invention, Two or more porosity ceramic members of the 
square pillar shape which many breakthroughs separated the septum and was installed in the longitudinal 
direction side by side band together via an adhesives layer, and the manufacturing method of the honeycomb 
filter constituted so that the septum which separates the above-mentioned breakthrough might function as a 
particulate collection filter is characterized by comprising the following: 

The ceramic layered product making process which applies adhesive paste to the side of the above-mentioned 
porosity ceramic member, repeats the process of laminating other porosity ceramic members on the above- 
mentioned adhesive paste, and finishes setting up a ceramic layered product. 

The ceramic block making process which produces a ceramic block by cutting the above-mentioned ceramic 
layered product at right angles to the longitudinal direction. 

The ceramic structure making process which produces ceramic structure by carrying out cutting removal of a 
part of above-mentioned ceramic block in parallel with the longitudinal direction. 

The sealant stratification process of forming a sealant layer in the peripheral part of the above-mentioned 
ceramic structure. 

[0038]ln this invention, a ceramic compact is produced first. After mixing the end of ceramic powder, a binder, 
and carrier fluid liquid and preparing the mixed composition for Plastic solid production in this process, by 
performing extrusion molding of this mixed composition, Many breakthroughs produce the pillar-shaped Plastic 
solid which separated the septum and was installed in the longitudinal direction side by side, and cut this Plastic 
solid to predetermined length. And by drying this Plastic solid, carrier fluid liquid is evaporated and the ceramic 
compact containing the end of ceramic powder and resin is produced. A little carrier fluid liquid may be 
contained in this ceramic compact. 

[0039]When cutting the Plastic solid produced by extrusion molding, it is desirable to cut for a long time a little 
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conventionally. It is desirable to adjust so that it may become long a little rather than the length of the 
honeycomb filter which the length of the porosity ceramic member manufactured through a baking process 
specifically makes the purpose. It is to prevent the length of the porosity ceramic member after cutting from 
becoming shorter than the length of the honeycomb filter made into the purpose in this invention, in order to cut 
a ceramic layered product (layered product of a porosity ceramic member) at right angles to the longitudinal 
direction by the ceramic block making process of a post process, 

[0040]The shape of this ceramic compact is the porosity ceramic member 20 and the shape of approximately 
isomorphism which were shown in drawing 2 , and also may be an elliptic cylindrical shape, trianglepole shape, 
etc., for example. In this process, the portion equivalent to the filler 22 serves as a cave. 

[0041]Various ceramics are mentioned as the honeycomb filter of this invention mentioned above explained as 
the above-mentioned end of ceramic powder, but in these, heat resistance is large, it excels in a mechanical 
property and large silicon carbide of thermal conductivity is preferred. Although the particle diameter in 
particular in the above-mentioned end of ceramic powder is not limited, either, What has the few contraction by 
a next baking process is preferred, for example, what combined powder 100 weight section which has the mean 
particle diameter which is about 0.3-50 micrometers, and five to powder 65 weight section which has the mean 
particle diameter of about 0.1-1.0 micrometer is preferred. 

[0042]It is not limited especially as the above-mentioned binder, for example, methyl cellulose, carboxymethyl 
cellulose, hydroxyethyl cellulose, a polyethylene glycol, phenol resin, an epoxy resin, etc. can be mentioned. As 
for the loadings of the above-mentioned binder, about 1-10 weight sections are usually preferred to the silicon- 
carbide-powder 100 above-mentioned weight section. 

[0043]It is not limited especially as the above-mentioned carrier fluid liquid, for example, alcohol, such as organic 
solvent; methanol, such as benzene, water, etc. can be mentioned. The above-mentioned carrier fluid liquid is 
blended in proper quantity so that the viscosity of the above-mentioned resin may become in a fixed range. 
[0044]Next, the process of obturating the breakthrough of the produced ceramic compact to obturation pattern 
state with a restoration paste as an obturation process is performed. In this case, some breakthroughs are 
obturated with a restoration paste by contacting the breakthrough of a ceramic compact in the mask in which 
puncturing was formed in obturation pattern state, and making a restoration paste invade into it from puncturing 
of the above-mentioned mask at the above-mentioned breakthrough. 

[0045]What added carrier fluid further to the mixed composition used as the above-mentioned restoration paste 
on the occasion of manufacture of a ceramic compact, and the same thing or the above-mentioned mixed 
composition is preferred. 

[0046]As for the above-mentioned restoration paste, it is desirable to make it invade more deeply than before, 
and, specifically, it is desirable to make even a depth of about 5-10 mm from the end of a breakthrough invade. 
Although the ceramic block making process mentioned later explains in detail, it is for cutting by this ceramic 
block making process, and securing the portion removed. 

[0047]Next, the process of carrying out the pyrolysis of the resin in the ceramic compact produced by the 
above-mentioned process, etc. as a degreasing process is performed. In this degreasing process, after laying the 
above-mentioned ceramic compact on the jig for degreasing, it carries in to a degreasing furnace and usually 
heats at 400-650 ** under an oxygen containing atmosphere. Thereby, while resinous principles, such as a 
binder, vaporize, it decomposes and disappears and only the end of ceramic powder remains mostly. 
[0048]Next, the process of laying the degreased ceramic compact on the jig for calcination, and calcinating it as 
a baking process is performed. By heating the degreased ceramic compact at 2000-2200 ** under the inert gas 
atmosphere of nitrogen, argon, etc., and making the end of ceramic powder sinter in this baking process, The 
breakthrough of a large number as shown in drawing 2 manufactures the pillar-shaped porosity ceramic member 
which separated the septum and was installed in the longitudinal direction side by side. 

[0049]In a series of processes of resulting in a baking process from a degreasing process, the above-mentioned 
ceramic compact is carried on the jig for calcination, and it is preferred to perform a degreasing process and a 
baking process as it is. It is because a ceramic compact can be prevented from being able to perform a 
degreasing process and a baking process efficiently, and carrying, and getting damaged in a substitute etc. 
[0050]Next, adhesive paste is applied to the side of the porosity ceramic member which manufactured [ above- 
mentioned ], other processes of carrying out porosity ceramic member lamination are repeated on the above- 
mentioned adhesive paste, and the ceramic layered product making process which finishes setting up a ceramic 
layered product is performed. 

[0051]The two sides 20a in which it turned to the porosity ceramic member 20 upper part laid on the stand 30 
where the section was constituted in the shape of V type in this ceramic layered product making process as 
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shown in drawing 3 , The adhesive paste which consists of the same presentation as the adhesives layer 
explained to 20b in the honeycomb filter of this invention is printed, for example using a brush, a squeegee, a roll, 
etc. to the approximately whole area of the sides 20a and 20b of the porosity ceramic member 20, and the 
adhesive paste layer 31 of predetermined thickness is formed. And after forming this adhesive paste layer 31, it 
carries out by repeating the process of laminating other porosity ceramic members 20, and the prismatic ceramic 
layered product of a predetermined size is produced. Although it is desirable that it is less than 2 mm as for the 
flatness of the end face of this produced ceramic layered product, it is not necessary to control the flatness of 
this ceramic layered product strictly, and it may exceed 2 mm especially. 

[0052]If the above-mentioned adhesive paste is printed to the approximately whole area of the sides 20a and 
20b of the porosity ceramic member 20 and the adhesive paste layer 31 is formed here, at the process of 
laminating other porosity ceramic members 20. Although the above-mentioned adhesive paste may overflow into 
the end face of the porosity ceramic member 20 and may close a breakthrough, even if the above-mentioned 
adhesive paste has closed the breakthrough, it does not interfere in the ceramic layered product making process 
in this invention. It is because cutting removal of the adhesive paste which has closed the above-mentioned 
breakthrough with the following ceramic block making process is carried out. 

[0053]Next, for example it heats on 50-150 ** and the conditions of 1 hour, and the adhesive paste layer 31 is 
dried, the ceramic layered product which was carried out in this way and produced is stiffened, and an adhesives 
layer is formed. In this invention, since the above-mentioned adhesives layer is formed in the approximately 
whole area of the side of a porosity ceramic member, the adhesive strength of porosity ceramic members 
becomes the outstanding thing. 

[0054]Next, the ceramic block making process which produces a ceramic block is performed by cutting the 
above-mentioned ceramic layered product at right angles to the longitudinal direction. 
[0055]While the ceramic block produced by this ceramic block making process serves as the length of the 
honeycomb filter which the length of that longitudinal direction makes the purpose, the flatness of that end face 
is set to 2 mm or less. In this invention, with the longitudinal direction of a ceramic layered product. Say the 
thing of a direction parallel to the breakthrough of the porosity ceramic member which constitutes a ceramic 
layered product, and, for example by a ceramic layered product making process. By laminating many porosity 
ceramic members and pasting up, even if the direction of the length (width) of the field which the end face of a 
porosity ceramic member forms is when longer than the length of the side, the thing of a direction parallel to the 
side of a porosity ceramic member is called longitudinal direction of a ceramic layered product. 
[0056]It is not limited especially as a method of cutting the above-mentioned ceramic layered product at right 
angles to the longitudinal direction, For example, using a diamond cutter etc., it is near the end face of a ceramic 
layered product, and the method of cutting the portion with which all the porosity ceramic members have lapped 
at right angles to the longitudinal direction of a ceramic layered product can be mentioned. 
[0057]Thus, it is near the end face of a ceramic layered product, and since the flatness of the end face of a 
ceramic layered product does not need to control strictly as cutting the portion with which all the porosity 
ceramic members have lapped mentioned above, it may have comparatively big flatness. When the end face of a 
ceramic layered product is in such a state, it is this process and is because it may become a thing with the 
flatness of greater than 2 mm of the end face of the ceramic block to produce when it becomes depressed most 
and cuts outside the end face of the porosity ceramic member laminated and pasted up. 
[0058]Even if it is a case where there is a part which adhesive paste advanced into the breakthrough of the 
porosity ceramic member, and blinding has generated in the above-mentioned ceramic layered product making 
process, by this ceramic block making process. The adhesive paste which is getting it clogged will be cut and 
removed with the end face of the above-mentioned ceramic layered product. Therefore, the end face of the 
ceramic block produced at this process will be in the state where only the predetermined breakthrough was 
obturated with the filler. Although the filler which has obturated the predetermined breakthrough will also be cut 
and removed with the end face of a ceramic layered product, In this invention, sjnce it is conventionally filled up 
with the above-mentioned filler even in the inner part of a breakthrough, crevice formation is not carried out or 
it is not thoroughly removed by the filler after cutting, as the above-mentioned obturation process explained. 
[0059]Next, the ceramic structure making process which produces ceramic structure is performed by carrying 
out cutting removal of a part of above-mentioned ceramic block in parallel with the longitudinal direction. 
Although the shape in particular of the ceramic structure to produce is not limited, it is usually cylindrical shape. 
[0060]The method etc. which are not limited especially as a method of carrying out cutting removal of a part of 
above-mentioned ceramic block, for example, carry out cutting removal of the peripheral part of the above- 
mentioned ceramic block using a diamond cutter etc. can be mentioned. 
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[0061]Here, it is desirable to stick a protective film on the both-ends side of the above-mentioned ceramic 
structure. In the sealant stratification process of a next process, when forming a sealant layer in the peripheral 
part of ceramic structure, it is because it can be prevented from the sealant paste used as this sealant layer 
overflowing into the end face of ceramic structure, and closing a breakthrough. 

[0062]Since the flatness of the end face of the above-mentioned ceramic structure is 2 mm or less, the above- 
mentioned protective film is a film of one sheet of the end face of ceramic structure, and the shape of 
isomorphism, and it can be stuck, without forming a crevice in the end face of the above-mentioned ceramic 
structure. Therefore, like before, since it is not necessary to stick one sheet on the end face of a porosity 
ceramic member at a time, a protective film can be stuck easily in a short time. 

[0063]What was not limited especially as the above-mentioned protective film, for example, applied the binder on 
the base film can be mentioned. 

[0064]Although what is not limited especially as the above-mentioned base film, for example, consists of paper, 
cloth, resin, etc. can be mentioned, since it excels in heat resistance, it is desirable that it is a base film made of 
resin. In such a base film made of resin, it is most desirable that it is a PET film. It is because it excels in heat 
resistance and especially endurance. 

[0065]It is not limited especially as the above-mentioned binder, for example, rubber pressure sensitive adhesive, 
such as polyisobutylene, SBR, isobutylene isoprene rubber, and chloroprene rubber, other acrylic pressure 
sensitive adhesive, etc. can be mentioned. 

[0066]Next, manufacture of the honeycomb filter of this invention is ended by performing the sealant 
stratification process of forming a sealant layer in the peripheral part of ceramic structure. 
[0067]Use the support member which was not limited especially as a method of forming the above-mentioned 
sealant layer, for example, was provided with the pivot means, the shaft direction is made to support pivotally 
and rotate the above-mentioned ceramic structure, and the lump of the sealant paste used as the above- 
mentioned sealant layer is made to adhere to the peripheral part of revolving ceramic structure. And the method 
of forming a sealant layer in the peripheral part of ceramic structure can be mentioned by evaporating moisture 
by extending a sealant paste using a tabular member etc., forming a sealant paste layer, and making it dry by 
next, for example, the temperature of not less than 120 **. 

[0068]The paste which is not limited especially as the above-mentioned sealant paste, for example, consists of 
the same presentation as the above-mentioned adhesive paste can be mentioned. 

[0069]When a protective film is stuck on the both-ends side of the above-mentioned ceramic structure, this 
protective film is exfoliated after this end of a sealant stratification process. 

[0070]After not performing the above-mentioned ceramic block making process but producing a ceramic layered 
product, Cutting removal of a part of this ceramic layered product may be carried out in parallel with that 
longitudinal direction, ceramic structure may be produced, a sealant layer may be formed in the peripheral part of 
this ceramic structure, and a honeycomb filter may be manufactured by cutting at right angles to that 
longitudinal direction. In this case, the process of sticking the above-mentioned protective film becomes 
unnecessary. 

[0071]By carrying out each process of the manufacturing method of the honeycomb filter of this invention 
explained above, the flatness of the end face can manufacture certainly the honeycomb filter which is 2 mm or 
less. 

[0072]Namely, by using the manufacturing method of the honeycomb filter of this invention, can skip a filling— of— 
joint process and only by sticking the protective film of one sheet on the end face. A sealant paste layer flows 
into the end face of a ceramic block, since a breakthrough can be prevented from being closed, a manufacturing 
process can be simplified and the honeycomb filter which is excellent in the adhesive property of porosity 
ceramic members with an efficient and low manufacturing cost can be manufactured. 

[0073]For example, also in the time of conveyance until it installs in piping for the exhaust gas of a car, etc., it is 
hard to generate breakage etc., and neither a chip nor breakage produces the honeycomb filter obtained also in 
regeneration of the honeycomb filter using high voltage rinsing etc. In the case of the regeneration using a 
heater, since the end face is heated uniformly, uniform regeneration can be performed, the heat stress resulting 
from an uneven end face temperature arises, and a crack etc. do not generate it, either. 
[0074] 

[Example]Although an example is hung up over below and this invention is explained to it in more detail, this 
invention is not limited only to these examples. 

[0075]After blending alpha type silicon-carbide-powder 70 weight section with example 1 mean particle diameter 
of 30 micrometers, beta type silicon-carbide-powder 30 weight section with a mean particle diameter of 0.28 
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micrometer, methyl cellulose 5 weight section, dispersing agent 4 weight section, and water 20 weight section, 
the uniform mixed composition was prepared by mixing in a ball mill for 5 hours. The extruding press machine 
was filled up with this mixed composition, and the ceramic compact which consists of silicon carbide of 
honeycomb shape in extrusion rate 2 cm/min was produced. This ceramic compact was the same as that of the 
porosity ceramic member 20 shown in drawing 2 almost, that size was 33mmx33mmx304mm, the number of 

breakthroughs was 31-/cm 2 , and the thickness of the septum was 0.35 mm. 

[0076]This ceramic compact is dried using the dryer by microwave or a hot wind, Consider it as the dried body 
which consists of silicon carbide, and the above-mentioned mixed composition and the filler paste of the 
ingredient are used for this dried body, After filling up even a depth of 10 mm with a filler from the end face in 
the prescribed spot of the breakthrough of the above-mentioned dried body, it degreased at 450 ** and the 
porosity ceramic member which consists of silicon carbide by carrying out heating calcination at 2200 ** further 
was manufactured. 

[0077] next — as an inorganic binder — silica — 7 % of the weight of sol (content of Si0 2 in sol: 30 % of the 

weight), 23.3 % of the weight of silica alumina ceramic fibers (3% of shot content 0.1-100 mm of fiber length) and 
39 % of the weight of water were mixed and kneaded as an organic binder as 0.5 % of the weight of 
carboxymethyl cellulose, and an inorganic fiber, and adhesive paste was prepared. 

[0078]Next, apply the above-mentioned adhesive paste all over the side of a porosity ceramic member which 
manufactured, and an adhesive paste layer is formed, After laminating other porosity ceramic members on this 
adhesives layer, the process from formation of a binder paste layer to lamination of a porosity ceramic member 
is repeated, After finishing setting up four length and the porosity ceramic member of four width, the adhesive 
paste layer was dried and stiffened in 100 ** and 1 hour, and the ceramic layered product was produced as an 
adhesives layer. The flatness of the end face of the ceramic layered product at this time is 2.5 mm, and some 
breakthroughs were closed by the above-mentioned adhesive paste. 

[0079]Next, the diamond cutter cut a 150-mm both-ends portion from the center of this produced ceramic 
layered product at right angles to the longitudinal direction of a ceramic layered product, and the flatness of that 
end face produced the ceramic block whose length of that longitudinal direction is 300 mm at 0.5 mm. In the end 
face of this ceramic block, cutting removal of the adhesive paste closed with the above-mentioned ceramic 
layered product with adhesive paste was carried out thoroughly. . . . 

[0080]And cutting removal of a part of this produced ceramic block was carried out using the diamond cutter in 
parallel with that longitudinal direction, and cylindrical ceramic structure 143 mm in diameter was produced. 
[0081]Next, the protective film (NITTO DENKO [ CORP. ] make: No.315) which consists of a PET film which 
applied thermosetting rubber pressure sensitive adhesive as a binder was stuck on the both-ends side of the 
above-mentioned ceramic structure. This protective film is the end face and the shape of isomorphism of the 
above-mentioned ceramic structure. 

It was able to stick on the whole end face of ceramic structure by attachment once. 

[0082]And the sealant paste layer which becomes a peripheral part of the above-mentioned ceramic structure 
from the same presentation as the above-mentioned adhesives layer was formed, and after drying the above- 
mentioned sealant paste layer and considering it as a sealant layer, the honeycomb filter which consists of 
porous silicon carbide was manufactured by exfoliating the above-mentioned protective film. The flatness of the 
end face of the honeycomb filter concerning this example 1 was 0.5 mm. 

[0083]The porosity ceramic member which the length of the comparative example 1 silicon-carbide Plastic solid 
was 300 mm, and also consists of silicon carbide like Example 1 was manufactured. 
[0084]Next, after sticking on the both-ends side of the above-mentioned porosity ceramic member the 
protective film explained in Example 1, it finished setting up a porosity ceramic member via the adhesives layer 
like Example 1, and the ceramic layered product was produced. 

[0085]Next, ceramic structure was produced by carrying out cutting removal of a part of ceramic layered 
product in parallel with the longitudinal direction. And since it was formed in the end face of this ceramic 
structure in the shape of an adhesives layer agenesis partial fang furrow, the filling-of-joint process of being 
filled up with the adhesive paste used when forming the above-mentioned adhesives layer in the above- 
mentioned adhesives layer agenesis portion from on the protective film which exists in the end face of the 
above-mentioned ceramic structure was performed. Then, the sealant stratification process was performed like 
Example 1, all the above-mentioned protective films were exfoliated, and the honeycomb filter was 
manufactured. The flatness of the end face of the honeycomb filter concerning this comparative example 1 was 
2.5 mm. 
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[0086]It assumes regenerating with heating to the honeycomb filter concerning Example 1 and the comparative 
example 1, The heater was installed in 2 mm from the end face of each honeycomb filter at the position, it 
heated to 900 **, and it was observed with the thermostat viewer whether temperature distribution would occur 
in the end face of each honeycomb filter. Rinsing treatment was performed to each honeycomb filter supposing 
regenerating by high voltage rinsing with the water pressure of the same 10MPa as the case where high voltage 
rinsing is performed, and it was checked by viewing whether a chip would occur in the end face of each 
honeycomb filter. 

[0087]As a result, in the honeycomb filter concerning Example 1, most temperature distribution is not observed 
by the end face, but it is heated by abbreviated homogeneity, and the chip was not observed at all after high 
voltage rinsing in the end face of the honeycomb filter. On the other hand, in the honeycomb filter concerning 
the comparative example 1, temperature distribution was observed by the end face and the chip had occurred in 
a part of end face of the honeycomb filter after high voltage rinsing. 

[0088]That is, each recycling rate and endurance of a honeycomb filter concerning Example 1 are superior to the 

recycling rate and endurance of a honeycomb filter concerning the comparative example 1. 

[0089]The protective film could be packed into the end face of ceramic structure, and the honeycomb filter 

concerning Example 1 could stick it, since its filling-of-joint process was unnecessary, it could manufacture it in 

a short time, and it was able to hold down the manufacturing cost low. 

[0090] 

[Effect of the Invention]As mentioned above, as explained the honeycomb filter of this invention, Since the 
flatness of the end face is 2 mm or less, for example, also in the time of conveyance until it installs in piping for 
the exhaust gas of a car, etc., it is hard to generate breakage etc., and neither a chip nor breakage arises also in 
regeneration of the honeycomb filter using high voltage rinsing etc. In the case of the regeneration using a 
heater, since the end face is heated uniformly, uniform regeneration can be performed, the heat stress resulting 
from an uneven end face temperature arises, and a crack etc. do not generate it, either. 
[0091]Since the manufacturing method of the honeycomb filter of this invention is as above-mentioned, the 
flatness of the end face of a honeycomb filter can manufacture the honeycomb filter which is 2 mm or less. By 
taking this manufacturing method, can skip a filling-of-joint process and only by sticking the protective film of 
one sheet on the end face. A sealant paste layer flows into the end face of a ceramic block, since a 
breakthrough can be prevented from being closed, a manufacturing process can be simplified and the honeycomb 
filter which is excellent in the adhesive property of porosity ceramic members with an efficient and low 
manufacturing cost can be manufactured. 

[0092]For example, also in the time of conveyance until it installs in piping for the exhaust gas of a car, etc., it is 
hard to generate breakage etc., and neither a chip nor breakage produces the honeycomb filter obtained also in 
regeneration of the honeycomb filter using high voltage rinsing etc. In the case of the regeneration using a 
heater, since the end face is heated uniformly, uniform regeneration can be performed, the heat stress resulting 
from an uneven end face temperature arises, and a crack etc. do not generate it, either. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view showing one embodiment of the honeycomb filter of this invention typically. 
[Drawing 2] (a) is a perspective view showing typically the porosity ceramic member which constitutes a 
honeycomb filter, and (b) is the A-A line sectional view. 

[Drawing 3] It is an explanatory view showing signs that a ceramic layered product is produced. 
[Description of Notations] 

10 Honeycomb filter 

1 1 Ceramic structure 

1 2 Adhesives layer 

13 Sealant layer 

20 Porosity ceramic member 

21 Breakthrough 

22 Filler 

23 Septum 

30 Stand 

31 Adhesives layer 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the regulation of 2 of Article 17 of Patent Law 
[Section classification] The 1st classification of the part II gate 
[Publication date]May 26, Heisei 17 (2005.5.26) 

[Publication No.]JP f 2002-22451 6,A (P2002-224516A) 

[Date of Publication] August 13, Heisei 14 (2002.8.13) 

[Application number]Application for patent 2001-24320 (P2001 -24320) 

[The 7th edition of International Patent Classification] 

B01D 39/20 

F01N 3/02 
[FI] 

B01D 39/20 D 

F01N 3/02 301 C 

[Written amendment] 

[Filing date] July 22, Heisei 16 (2004.7.22) 

[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]Claim 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

It is the honeycomb filter constituted so that a septum which two or more porosity ceramic members of square 
pillar shape which many breakthroughs separated a septum and was installed in a longitudinal direction side by 
side band together via an adhesives layer, and separates said breakthrough might function as a particulate 
collection filter, 

A honeycomb filter, wherein flatness of the end face of said honeycomb filter is 2 mm or less. 
[Claim 2] 

The honeycomb filter according to claim 1 , wherein said flatness is 0.5-2 mm. 
[Claim 3] 

It is a manufacturing method of a honeycomb filter constituted so that a septum which two or more porosity 
ceramic members of square pillar shape which many breakthroughs separated a septum and was installed in a 
longitudinal direction side by side band together via an adhesives layer, and separates said breakthrough might 
function as a particulate collection filter, 

A ceramic layered product making process which applies adhesive paste to the side of said porosity ceramic 
member, repeats a process of laminating other porosity ceramic members on said adhesive paste, and finishes 
setting up a ceramic layered product, 

A ceramic block making process which produces a ceramic block by cutting said ceramic layered product at right 
angles to the longitudinal direction, 

A ceramic structure making process which produces ceramic structure by carrying out cutting removal of said a 
part of ceramic block in parallel with the longitudinal direction, 
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A sealant stratification process of forming a sealant layer in a peripheral part of said ceramic structure 
****** — a manufacturing method of a honeycomb filter characterized by things. 



[Translation done.] 



http://www4.ipdlJnpit.go jp/^ 2008/12/01 



<19>B*m*ttf? UP> (12) iBf *Nf 1^ £t (A) <ll)&1HF(BR&W#*i 

#HI§2002- 224516 
(P2002 - 224516A) 
(43)&B§B W-imW B% 13 B (2002. 8. 13) 

f i ?-73-r(##) 

B 0 1 D 39/20 D 3 G 0 9 0 

F0 1N 3/02 3 01C 4D019 



<5i>int.ci.' mmn 

B 0 1 D 39/20 

F 0 1 N 3/02 3 0 1 



S2Mf$ mat ol 9 m 



GDMWm^ WS2001-24320CP2001-24320) 


(71)tfJKA 000000158 






(22)fH^B ¥JS£l3^1fl31B (2001. 1.31) 


WMttamttn* 2TB1S1 




(72)SSI^# Aflf fiiK 




«s*»»«i5S«;iiinr^i-i -tht* 




>#i££*fc*:S:|fcx«f*j 




(74)ft3A 100086586 








F^-A(##) 30090 AA02 BA04 




4D019 AA01 BA05 BB10 CA01 CB04 


(54) [&wo%,m n-*i.74)\,$m**(Dma&3tik 




(57) mm] 









*m mm v h ji * 1 0 r«»r * £ 5 tcrna 3 - 



C2) 

1 

^mmm oxmvtt *> <fc 5 $ tifc^- 

fc:frUT8H8jtf@*8J&3ft. BuSeaii?L4B5t:5|iS^*s|4 

iiLr , 5 -y ?mm&zm?)-±.i?2>-te7 s 

^MlftMlIi, Mia-fe^s * 4>«JI#4, -£© 

5 5 v t> y ^©— g|5£. ^(D^iCffiKftl 20 

[00013 

^^iltHr^hS^-AA^ -f A-£&.0'-€-©t?ji# 
ffifcMTS. 30 
[0 00 23 

[S£#©g£ffi3 SS&*> h 7 -y ^^©^jff^ift 

«WW©rti»«M35» 6SPtfl 3 ft SSKStfX #tc£W * n 

[0 0 0 3 3 C(D£$rj:,\x-jjA.7 4 jlS, El 

*>&&&£?UR-fe* s *> vmtz o&wMMm 1 2*3^ 
vxmmm&mzftT-b^ 3 ^«3S^i 1 zmt&b, 

t©-fev 3 9 ^$j£ffc 1 1 ©JBHKf-JHsfJi 1 3 #9B 

^snn>5„ s/c. c©^?LS-fe^3 i.^gm2o 

ia2(c^ufc<k^{c. s^*[pi(c^©®a?L2 1 
*ife»sti, «a?L2 ip±^rar^i!iii2 3*57^^ 

[0 0 0 4 3 BP'S. 3*?LJt-fe5 3 » ^g|5W2 0 K^fiSS 
WcII?L2 1tt, H2 (b) (c^L/ci^c, 

x©A | 3nffliR«wp(W©^§u©^'rn^*s?t*M2 2 so 



®&2 002-224516 
2 

«. !&-fJtffl?L2 1 £Pg-CS|igM2 3 *MMLtc&, ® 
[0 00 5] mtlWaMtmttH*. C©J: 5 &*»£© 

^*a7<jw 1 o^rtMK©if»assic^g$ 

[OO 0 6 3fi£3fc, CO,fc9^-*A7^W10§ 

m£w&M%m^ximmm*'<f') c t k «t 9 . $8 

[0 0 0 7 3 SWe, f#6ftfcj£»tt*f£:&U 
*3tt4C£K:J:»). -j£©*ar*:fifU 
^^fiS^{*©ffi*Stfti u C©fe*W*©W»SP 

[ 0 0 0 8 3 ■€■ UT, C©-te-7 3 -y *JS^ft©4&g|J*_L 

wnu *©a. ^fR©s5Ki4]ffi-rci-e^?L 

3 9 *m*2 0 5r«{ii-r-5. (S2#M) . 
[0 0 0 9 3 ^(C, C ©£?Lft-tz5 3 -y d?astt 2 0 ©PS 

?LW-fe-5 5 -j ?mt2 0 Srffi»SiJB 1 2 £&£g=*SU^ 

d'flHfttlcl 1 *UT. C©*5$^|§ 

HI 3*^1., ±fE«S7 ^;l/A*iHnit'r^CiK:J: 
D^-*A7 -f JV* 1 0 4*BiL/-C^?t (Il#i) . 
[0 0 10] W^W6, C©<t,&M?^-*A 

^X^i(cfc^^,^?LM-fe7 3 i'WWOJDeHIRM^. 

•fe^ 3 v ?ffim&*m.fr±tf2>?$<D®.wxvmt l cm®L 

t, ^-77A7 y ;U*©^H(c«^?LH-b? 3 » 

[001 13 **J. ^i*A7 y ©Sli©¥fflSi; 
©SEl»>0^:*S*t>t>. ¥HS3W2mm4iHA4il3:, 

^-77A^ y ;u*©Jftffi©^iftft{igfr6* i b^*m 
/^^©igSii. iftfea^^g|J^©g6||ti*S2nim4ia 

[00 12] COi^K, ^-*A7 ^ Jl/$©SH©¥ 
Ma^2.mm4a^.?>IH]ifl!©^:#ift*)©r$)^<i:, ^r. 

tcis;a-rs*-c©H©j®swc*j^T. aas^tcKai 



3 

[0013] ffiSt, A-*A7^^tt, {gfflft 

^JBU/tB^Mil©!^ -< ^©SS&CKIO 

[0014] § fctc. ?BEEJMJfe»*ffll»»r^^ u 

U ^W J t»rait3&^i;*Ci36J**it»5MjH*J»o 20 
fc. 

[0015] — *5s» ^auMc^fm-r & m. * 

[0016] S ?>(C. SffifC^^ -f A-A*J«f9 30 

5 9 *«itt©Wfflfr&JMIShi-x vmi.fr\&z> 

?l«h2 5 5 ».f«m©OHffiKafe*'r&s»»!i^-^ h© 

l?;ffllLn^„ L.#»Ltt*i&. C©i»^{CW, £?L 

40 

*». c©i 5ftsfl&aa>xe€:tf 5 timxmwmR 

[0018] 

ffi&Jg&'T Sfc&tcSi 3 ftfc 4>©-e, i St o icWO 
ilffi^SMficteurW^iM L/«c < < , t - * 

^5 9^#f££T£C<t©Snv>.-;!7A7 .< 50 



2002-224516 

4 

[0019] 

A$t*ot, ±IB^ — -f Jl/£©J&M©¥Mffi# 

[0 0 2 0] Sfc. *^OA-*A7^1/^OSfii^ 

*»©Jta7L*«Bat*|iH-rrs**i«j{cafei9:Sti 
*s&«s*;*ft. ±E»a?L*i»"C4iwa3fti«E^aMBffl 

waste. s*w^-x h£«£*u ±tBS»sij^-^F 
©±tcffi©^?L«-fe^ s 9 *»w*8Mrr-5:Dii£t*D 
igur, -fevs 9^ai»ft*iii*±if5'fe9 5 9^s« 

StJ4H^a^fp»im, ±wa-b7 3 9 ^ 
9 ^©-§154, *©*^IflIKiPtf{cftJ»f|»*TS 
CiKiO. -fe 7 5 9 *«jBM*4flSH-J-4 -6 5 3 9 
jWfHHISi. ±12*7 3 9 ^^^©^mucv'- 

[0 02 1 ] 

[^HJ©*fiS©^JBI] OT. *SIBJ©^-*A7 

[0 0 2 2 ] WS&CC, 2|s:^©^-^A7 ^ Jl/^fC-Ol^ 

IB^r-77A7 a A$©ffiM©3FfflS*S2 mm«TTab-S, 

[002 3] CCt, *:^©7^^.5^7A7 ^ A^©flS3t 
B. *©48S© s Pffla*i2mmfe[TT*5li*>«. HI 

T. ±sB^?LSiz5 3 9 5»gBW©1tjtfe. ±gBSf*©g 
«{ctei,>r»9iL.ft:^aft-fe9 3 9 ^SPM2 0 tmsiffi 

[0 0 2 4] a^*A7 *i(CD!SB®¥IgAi2mm 
«Ti«> ^-#A7 ^A^©ffiffi©^WStfirg*5 6 



C4) 



2002-224516 



[002 5] ±fB^ffig*52 mm^fi^i £ . Jhilfc 

Tti. *»Wa-*A7 ^©SfjilfriSKfc^Tif 
[002 6] *»BO/n=.»A7 -/ JV**#jaW*Sf?L 

*<. HMrtliWetttcttn. M£«««»^:»i>»Kfb 

[0 02 7] ±fB^?LM-t27 3 9 4»ffl$*fHt, JPBW4&# 
2~ 1 5 0 (ii©*7 5 9 ?SgS*><=>J5c5 &©"£*-&£ 

1 0~7 0 umifi^mtV^. ±SB-fe 20 
75^ iSO^ig^ 2 u m^STC* S £ , £?LSf 

T«t^£ t £*5HSt£fc£ 0 — ±fg^5U-9-£*t--- - 



1 5 0 Mm^lA^i, ^©ftgptCTME 

aPW©5a*j!i«®TU-CL*5*5-e4i^*5. 
©H^C6iS^?L*Wb, sp-mSMtt 1 5 0 ymSriS;?. 

*«aw*cia»*»*?)sa"Ctt^. *fc. e©^ 30 

fc*fL»-fe5 3 5. *6|Jtt©¥*3»?LS«: l-40umt 
[0 02 8] ±l2®»»JB**ij&-r£#»£ «#K 

issues n*\ a$8;<-f 

[0 02 9] ifBftSf^W >#-£ t,T«. W*.«. i> 
>;#vOK 7JV5:J-vOl4£#^tf6na. Ch6B, * 

©frj&vett, V';*V;W«!ifSLu„ 40 
[0030] ±fa*r«><-f >#-£ucu:. «a 

-zm?zu,>. ^?L»-fev3 9 *awt©a#±tfii$ © 

[0 03 1] ±IH^«»6<!:L,TW l WitK, 



7^5^77 -fA'-SyV 1) -fry r -i ^t-^&WS C 
£#-e#6. c©J:9&tt8tMfctx. taflPW 
fi;^>^-fi^5Cit, Jg#ff«JS©&#3§i 

[0 0 3 2 ] JjaWMWiUri*. «*.«, gMbftR 

jr. fifta*. mmimifim-fhtiz. cne>©G*Ht 
e»»©i«Lkfc** < s. 

[003 3] Sfc, S*fflMtpCC». fctfl^>#-. 
fttt-* Jte«*8»flSi>mt^^©K^{C, 4>fi 

©^•^Sij^Sr^A,-?!,^ 4. J; c © J: -5 

am, ««w^-^ h*Jteti/fca©ftffl!i 

^(CJ:9$&£*?F41BrfS. 
[0 0 3 4] gfc, *^CD^^.*A7 ^(D 

name ^-Mmmm ^tc^. ±e v-^i 

»». ^^*-f>^-^©Wf^tt©^l4 ; £^£s'i©W 

■i KiKD&mmicm.Mz nr. Raj^Kr t^ta^K 
rfctsn&ua*. am. lancTnu/tjcsecRttj^tK© 

fc©*JJ;<ffll,»6n'Cl^.5. 

[ 0 0 3.5.]-±M©ao. #m}<o^-*A.y 



A7 ^^^©^fflBIS^— Wffl40JESUTC^. figo 
r, $^OA-AA7^;^tt, ;\-*A7 

w*.tf. a»*©»^ffl©ewcKBr-5*r 
©ra©aas^{c*5i,»r*)(K}a^ffe*u{c< <. isn 

?K^?rffll<^c^-* A7 ^ ;U5«©B*MaKtel->r 
[0036] Sfc, t-*-%ffll»fcS^kS©|^(C 

[0037] ;>:{c. *f6Bj©^^-*A7 ^^^©ssSJt* 
©C'ou-cui^rs. ^hj©^^.^,a7 -f ;i**©$gjg 
MB. ^»©Jta?L*«Bia*»t:rft^*i«i{cM»S 

nfcfte^©^?L»H2^ 3 » *a*t*«sNHfiw*^L 
ra»fflft«sn. ±saita?L4«rsitaitjWKtTflisi 

ffl7 t bt»S<t 5 KM$nfc;Ni*A7 
JI/ ^©tSa^jffir* o T . ±t2^-?LW-fe 7 3 9 f§P# 

h©±ceffli©3*?Lst-fe5 3 9 ^gBM*aar sigtn 
oisor. -fe^s 5rd/augf**«*±tf*-fe5 3 9^a 

tSKCSeK^JSffrSCitCjciJ. •k5S^i/7"n^?; 
{^{^S -fe 7 3 9 9 ^fNSiilg £ . ±g2-fe 5 3 9 

*©«**fir{c¥tfK«wfKs*r 



[0 0 3 8 ] #%ffl-ete, *7Jis6CC, t555 5»J&JB#£ 

> £ ftfttKft £ OT09f^fl*JB©»£fflJ5S 
tt&Wl 0 fc«, c ©ii^HfiSWoif W^*fT 5 c £ 

WrTS. -5~0r, C©J&ff2ft£f^3t*&C£CC£«3 io 

[0039] ffUB^icfc QfMuuB&tttttnttrs 

W©S3^SW£'T'2)^"*A7 -< ;l/^©gSJ:D £>S 
tftX*I©-fe7 3 -7 i>zfu v ?^Mll-e-fe7 3 9 t> 

M©S3*s@a<j£-r.S^-*A7 -^^©SS^&Sa 
< S C £ *Kr±T & fc&r & S „ 
[0 04-0] CO-fe.-7-3.-9 £J^ft©^« ; H2(Ctk 
0/c^?L»-fe7 3 9 4>SI5tf 2 0 £B&|Bj^tKr 

mw. tKnaw^HfttttCf-c*-, r <t k «c*». 

[0 04 1] ±!B-fe7 3 9 ^3)5 £ 0r«. HWc* 

^©^-^A^^jv^rsi^ofcao. i*!©^^ 30 

3RjW*H». XfB-fe^s 9^3f»5fc©:&&<M#Jc 

Rggsn?. t>©-cttftt>*J. f£©j&£xgriRifi©4>£r 

^4>©*Sjff*0<. 011*.$. 0. 3~5 0/Jmgg©¥ 
l^l&S^W-r?.^* 1 0 0*SSB£0. 1~1. Owm 

fflg.<Dw-mm* mr z>mM 5-65 msm t 

[004 2] ±ffl;*>f >#-£ Orra#(CEB5£SJtrr. 
0U*.ra\ -rf^MwHa-:*, *Jb^^?;H2JUD- 40 

-;k ^y-jHffffi. xtf*i^iJJjg^*WSC£# 
r££. ±IB^V>^-©I3^S«, a», ±SB*{fc3 
5Rsf&5£ 1 0 OMBMCttOT. 1 - 1 OSJHHUftWJJ 
*OlA, 

[004 3] ±E#ttt*R£ Or tCKJgShr, M 
^>*?>3 : ©W8&ig& ; .M^t^-jimoT)^- 
jja*HK«fflK*. ±SB 

$iis©tsK#— ^mm\H £ & a «t s k, a*iE^ § n 

•5>= 50 
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[0044] yCK. £fPX*I£ Or, fl*0fc-fe5 3 9 

*j&»tt©sa?L£2t«^-* net 

©ma?uc, sp;< * -^wcchbjw^s nfc ?x >? 

**3JSO. 2c*-<-* h*±favx^©M?L*>6±IBS 
a?lCC«A3tt4C£{cj;D. hr-SP©« 

a?L*«n^-^= 

[0 045] _LsB;£»^-X h £ brtt, fe^ 3 * t>m 

&#<D$i&(Dmic&m btcm&mism £ra«o *>©*». 

Xtt, ±iBStettJ»»K: 5 6Ccaifdg&$Ai O/c *>©# 

[0 04 6] *fc 4 XiB3t«"<-* Hi, fE*«t»> i>m 
<«A3ttSC£#sSS*0<. jM*««ctt. SM?L©« 
gftp £ 5 ~ 1 0 mmifIK©#!$ tc * r«A3 1* S C £ #s 
SS Oi>. «t5-fe7 5 -7 9 ?fE§mirf* o 
<iits^, C©fe5 » *fp«Xgr#|#r 

o, 

[0047] ^(C % «XS£ Or. JJBX«8C «t *J if 
W#H^T, 4 0 0-6 5 0°CI,CtoM?2>, CtKCj: 

m, tn*o, sH^^^^i^o^gn. 

[0 048] j^JSX^i Or, IKfl|Ofci2-5 3 9 

5. c©^jsxfir«, gjg, r;i'3>^©^F?£'tt« r x 

#HMT, IttBtOfc-fe? 3 v t>mm*. 2 0 0 0 ~ 2 2 

oo-crjjn^o, *5 5'»i'»***ass#4C£K:«t 
*). Ei2{c^o/c«t^&, *»©jta?i*jma!*wrr 

a-rs. 

[0049] maxm>%mamicmz-m<D 

ot». WJllxa&w«BSXS*J»*W«:tf 5 c £*5-e 

[005 0] ^tC, ±BR3tOfc^?L*t-fe9 5 9 4>mt 
©ffliJMCC, M^H-Xh^flJU, ±IBJS#^-^ 

h©±(c{fe©^?LM-fe7 3 vvmmw?i>3M*u i o 
aor, 42-7 3 9 *aB<**ffl*±if s-fe^ s 9 ^«jb 

[0 05 1 ] C©-fe5 3 9 d^8Wlfl:ff«xe«CteC4'r 
B, 0 3temOfcJ:5tt. »ft5*iV?:?^K{c«^$tifc 
#30 ©±K:«5gO/c^?L®i2 739 ?g|3fef 2 0 ©±M 
?:|Sll,^c2 0©ffllJH2 0 a, 2 0bK, #%W<D^~* 

;l^*ffit*r, ^?LK-fe-7 5 9 ^35M2 0 ©1BTJM2 0 



C6) 



a , 2 0 b <DW&±WK.Wffl U WiJZomZ ©S»»hs- 

awrsxs**»>igL/rm». »ije©**3©fc**K 

7v> 28tJitt©Wffl©¥ffilStt2mmfcWrC*£e £ 

StciHPpr«ieW»ft< > 2mm*iait**>0'C*-3'C 

[0 0 5 2] CCt. JJBiSWrl^-* h £^?lf?-tZ7 10 
5 » ^gPW2 0 ©{MM 2 Oa, 2 0b ©B§^M(CE|]« 

h^it?? s f aw*2 oo4iratcB*aL/. sat 

* h mom Ht* s n * t*> -s . 

aw#*. 5o~i5o*c, imm<D3kft-cm 
mvxmmm^-xvm3 i«t&ML wts-a. jam 

», ^?LH-fe7 3 9 ^SPM©«Jffi<DBS^B^e^3+i--e- 
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tt©Mffi:WC©J:9&:KttT?*S&a. *IfiT, 

9 fcJtMfcttWTS £ , fHKTS-fe^ 5 9 * :/n ? *© 
$ffi©¥®g# 2 mm£ffi*3 *>©£&£ ££#*£#> 
hX&h. 

[0 0 5 8 ] Xi3-te7 5 9 9mm#ft9$JMlZls 

£?L»-fe9 3 » *«W©1Bl?LCc»3|rJW-«--;* h 
#«Al,r Sit* *)tfi&£L xmmffiifi$>2>i&'&-C2b 

©Jflfflfi&fcKfcJIK. BfeSShSCiifc*. 8E-»t. 
^Xffi-C^-r St^s^^a^ ©iSffiti. 0r5£© 

©araf&tfefc, i^sna «:£££&#, ±ta 
mnxmxmu>?tm*)> T&mKts^x^ ±ia3s» 

M£t^J:9fcJ*Sft©J|tC$r^»OTl>.5©'T\ #J 
$ 5 C £«&(,>. 

[0 0 5 9]^C, Jjat55»*?B»i»<M|l4, 



[0054] yac. ±ia-fe9 s » ^ajif**, -e©g^ 

:£fatcSfi(c$j#r'3'&c£{c«J:tK *55»{'^n?{' 

[0 05 5] C©t75-;i?^d-; ^fJgtPBrfEigS 30 

ns-fe7?^^ny t>\%. ^©s^^isj©s3*3@a«j 

-127 3 9 *8Wft©«**fSj£B. 427 3 9 ?fRfl| 

xg-c. £&©^?L«-fe7 3**8Bi*=&g». terra 

C £-c, ^?LS-te 7 3 9 *«lW©4BB53&gf?JsJE-rSffl©* 
3 (H) ©#**. *©flMH<0*SJ:«3fcfi^»^-c*o 
•C 4> , ^?LWH2 75? f «ttt©«®tc W&^lSj© C £ 40 

[0 05 6] ±!a-fe7 3 » ^awn*^ -tos^GKc 
nx^zsnftzis? 3 ? ^sa#©s^isj«:sja«:^] 

[0 05 7] C(DJ;v(C, ■fe?;-; £ **■{*©«©£$ 
gfS7> : S:WKT-5»©B > .tiSOfcjiO. *5 5^il# 50 



[0 06 0] ±ia-fe7 3 9 i77*a 9 ^©-SP^WI^* 

[006 1 ] C C-C> ±IB-fe7 3 9 i'^fjfftCWSffitC 
^ J^*IS»} C £*JS* tA>. ^Xft©'> 
-;l/t*H»RfeXStC*S^-C. -fe7 3 9 ^«jtf*©^S|3 

Ki/-juM»%S^-rsi®, K^-;^stJi£^^^-;U 
W-^-^ Yifl^v 3 9 ?«jtf*©SH«cti^l±lL/rBa 
?L*a< , C£%l56r±-rSC£3iSt?#S*>6-C*S„ 
[0 06 2] fcfc, ±fa-fe-7 3 9 ^«jB#©JSffi©^ffi 

5 9 *aHH*©ttffl£HJBtt©— tt©7 -fAA-C, JJB 
■fe^ 3 9 £»&ft©«Wc|$fH£ft^T6 C £^c < 

5 3 9 *Stf©«BK:-*cr-3tt«)#tf 4s«5S*S)a:l,s© 

C£^-C*.So 

[0 06 3] XiaffiS^ a }VJ* £ Lr«#{CRB3tSti 
■S*. »W7^^A±«:«pmWj£86^L)/fct©* 

[0 064] ±taaw7 ^^£L--c»#(c^5esn 



11 

As&V&ZZt #5M*IA>. C©<fc5fcftfJJS8©S*f:7 

[0 06 5] ±iatt#^Ji UTU^a&^Stl 

f. *y-fV^U>. SBR, y^brfA, 

[0 0 6 6] ^5C. 5 » *«®#©?f-Jg|8|SK^Wl, 

i©^-*A7 ^ frZGmmzi&T-rz. io 

[006 7] ±K^-W»*»fiW<&55TS6i Otttt 
tf. 12 0 'C«±©aK-c^S 3 C 4 ft J: t) . 

wiw z>nm*mtfz> c tj&s-e * s. 20 

[0 06 8] ±is^-;Hv^-x h i br«#(cps^$ 

[ooag] s/c. ±ia-fe5 5 v tm&fca>w%mcu 

[0 0 7 0] &*5. ±ta-fe-5 J-^^n y ^f^Klig* 

l>mmWv>— SB*. ^ogf^KWK^^o-c 

•^SCtr^-*A7w;l/**|JjiL<-c*>J:^. c©» 
[0 07 1 ] W±|ft?liLfc*^©^-*A7 ^;l/a?© 

#*2 mmOT-C£>&^-;>7A:7 -f *SI3IK:t?®T5 
[0 07 2] BP£. $^©^-*A7^|/*©il^ 

"CS*. — fe©«^7 -f Jl/A4«IK|!i?)ftW50*-C, 40 

[0 0 7 3] mhtlZ^~jj&y jjV*^ W*. 

tf» g«i*©swxffl©ffi«(cift{s-rs*t?©w©aiis 
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[0 0 7 4] 

s/j-rsas, *nw«cn6m&M©*(cffissn5fc© 

[0 07 5] Xttfflf 1 
¥*3«ES3 0/imOai^{taiM7 OSMSB. ¥^ 
tt« 0 . 2 8 m m© /3 SgHtiURtt*; 3 0 USB. jt ? 
;Hz;Ha-*5M«W, #tfrSiJ 4 SSSB, *2 0KKtt 
l> fcf&. >\> 3 ;1<4HC T 5 ^P^il-^T -5 C £ CC 

WffifiSB«K3£StU WWaa2 cm/m i n«Ct^- 

tc. COIzUvffSBMZ. H2fC^Lfc^?LH-fe7 

mx 3 3mmx 3 0 4mmt, Mji?L©£fc# 3 1 / c m 

[0 07 6] C®&5$yi>Wm#*'?'{i>um j &m 

(*iU C©ia»flttc, ifBS-^ffifiS^JilH^©^ 

5SBt#%^ffi^€. 1 Omm©^StC$f5^»L/cf*, 4 
5 0-CrMflgL/, 3 22 00"C-CMM«C 

[ 0 0 7 7 ] &{c, UstS^ > ar- i or ~> y * 
(«y;HHOSiO, ©^W«: 3 011%) 711%, 

7r-f^- (->a^$t$3%, »»S0. 1-10 
Omm) 2 3. 311%, *3 9H%4I^, 

^«W4!IUll/5ta, ^«W^-x hH©^^6^?L 

fl, «4ffl<0^TLH-b^5 v^WWifflAitf^a, 1 
0 0 -C. 1 ^FlBrfiaHW^-^ hJB^-f^Sft. SBftSttr 

C©it©t7 S i'aift©ffll©?lg«2. 5 m 

m-c&f), -sp©mM?L«, ±fes«sij^-x b-vm® 

[0 07 9] ^(c, cofWt/Jht? 3 ? i'SHft©* 
'tl>*>6> 1 5 0mm©SSSS|5^4, -fe^ 3 r^^H#©g 
^IfljKSKK^-f ^--CWBlrL/T, ^© 
SSffl©3pffiS*i0. 5mm-C, ^©fi^fS]©S2*5 3 
0 OmmiD'fe? 3 ?7'U v ZWmLtfc. c© 
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[0 08 0]-?-bT, COf^Lfct5S viP^Uvf 

[0 08 1] ^tC. ±fB-fe7 5 s> i'lfjt^CDMffiMCC^ 

>UAfrP>tj;2,mm7 4>l>& (BJK*Xai? : N o. 3 10 
15) *%k<QttWc* ±12 
^B#©Sffi£|E?JM£-e*<3> -gCDtei?^ 

[0 0 8 2] ±IB-fev 5 ? i> ^mWoy^m^C 

±mmmmm tmc mm* *> & s v-juw-* -xi-i^ 

*S. KlftS^-*A7 -f ^©JSgMC^BE? 20 

0. 5 ram-Ci-jfc. 
[0 08 3] RRffl 1 

j^kii^J£^ft©g§£3 0 0 mmi bfc&ifiit. MM 

[0 0 8 4] mm 1 -CSSBJbfc«g|7 ^ JUA& 

JJB3HFLft-fe^ 5 9 *a»*©pfi(inccft!f!3 WWfcft. si 
mm 1 iW«(CLTSa«flHB«:/M^r*?Lft-fe5 5?^ 

[0 08 5] &tc. *75j *»)■#©— f©S 30 
^ffaCC WCC^»f^*-r 5 C <h (C «fc 0 -te 7 3 ? ?«jg 

?I£tfo?c„ -€-©?&. SSfeflll ipHfCCL-T^-JWJl 
^IDlgitf^. _h!BISfS7 a >\>j>.*±xfm^x^- 

#A:7 -f ;t/£©StS©¥MJK(i2. SmmTtofc. 40 
[0 0 8 6] *Jt{f« 1 R.&tmm l K««;\i*A7 -f 

SSBU 9 0 O'CSfJB^i&tf^v 
CD^ffiicSK^j&s^-r S * t a Tfc J; 

*ffljeL-C, W£&K8fe*ff5«^i|3l»©l OMPaO 
2; A 7 -f ;U^{C7KgfeMiI^tft\ &;v=-# 

FgiSL/fco 50 
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[008 7] Hifi0!l 1 t,m&^~lj&7 a )l 

{dJDf&StVCfc^ iftJEzkijfeO&K:. ;u*A7^JW 

[0 0 8 8]B|J^ Hft{f|l!Cff5Ai*i7^W© 
[0089] Jfc, *ft««llK:«5^i*A7v JU£ 

[0 09 0] 

[^BJ©^*] «±; SftBgbitilf). *^WCD^-*A 

i5fe^*ffli»fc>'N^*A7 ^ ^©saftiatcijivrfc. 
a o tcMj&tj&g. txzvv? mam&t z c 1 1> ^ 

[009 1]*fc, *f6?B©^^-*A7 ^ ;l/^©«jt^ 
Si*, ±a©lDT*5©r, ^i*A7 -f;V^©ffiffl 
©¥®S*J 2 m mJ^Tr* 2>^-*A7^;l'3? SrtSJg-T 

©4E&±-r-5Ci3&s-C#Sfc8&, SJtXg*fSBfrftT-5> 
[0 09 2] S/c > f#?>tiS^^*A7 a MA 

*aaffl*tf 5 c . ficjansafcieH Lfc* 

CHif©1B**8tt?8] 

[0 1 ] *ISi©A^*A7 ^ ;!/*©- XM0Btt«tfe$ 

[S2] (a) «. Mi*A7 'ifrmm&m&fin 
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*75>f mt*m&mic7fs u tamm-c & k> . ( b ) 

1 0 a-*A7 
11 

1 2 8=##JJ1 
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* 13 U-JlttM 

2 0 ^?LK-fe^3 v V%Vti 

2 1 Rjl?L 

2 2 nm* 

2 3 |5gS 

30 # 

3 1 mmmm 
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